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IMBB researchers uncover a novel mechanism, important for learning and memory

Research at the Institute of Molecular Biology and Biotechnology, published today in the
international scientific periodical EMBO Journal, reveals an important molecular mechanism that
facilitates learning and the formation of memories by the nervous system.

By using the simple nematode worm Caenorhabditis elegans, IMBB researchers Giannis Voglis
and Nektarios Tavernarakis, have discovered a new role for a specific class of proteins in mediating
learning and memory.

Although learning and memory are fundamental brain functions they remain poorly understood.
What molecular mechanisms underlie the capacity of the nervous system to store information and modify
future behaviour? How are these mechanisms regulated? With their study, IMBB researchers demonstrate
that specific ion channel proteins modulate communication between groups of neurons that control the
behaviour of Caenorhabditis elegans animals.

An important component of learned behaviour is the ability to forecast positive or negative
outcomes based on specific sensory cues. This predictive capacity is typically manifested by appropriate
behavioural patterning. However, the molecular mechanisms underlying such behavioural plasticity are
poorly understood. Caenorhabditis elegans displays experience-dependent behavioural responses by
associating distinct environmental signals. Voglis and Tavernarakis have found that a specific ion channel
protein called ASIC-1 is required for associative learning in Caenorhabditis elegans. This channel
localizes at specific neurons which communicate by releasing the neurotransmitter dopamine. ASIC-1
functions in these neurons to amplify normal dopaminergic signalling, necessary for associative learning.
In humans, dopaminergic neurons have been implicated in drug addiction. Also, these neurons degenerate
in patients with Parkinson’s disease.

Given that the basic mechanisms governing neuronal communication in higher organisms,
including humans, are remarkably similar to those in the nematode, it is highly likely that similar ion
channel proteins are important for learning and memory in these organisms.

Several devastating brain pathologies such as Alzheimer’s, Huntington’s and Parkinson’s disease,
various amnesias, brain injury and stroke severely impair the capacity for learning and memory. In
addition, age-associated dementia is becoming an increasingly relevant burden of human health and
society. Elucidation of the basic molecular mechanisms underlying the progressive decline in neuronal
function that accompanies ageing and eventually leads to dementia will have an immediate impact on the
design of novel interventions that could reduce or delay age-related brain deterioration in humans. The
novel findings reported by IMBB investigators are anticipated to stir innovative research approaches in
this direction.

For more information please contact:
Dr. Nektarios Tavernarakis, Research Director, (+30-2810-391066; tavernarakis@imbb.forth.gr)

Relevant links:

http://www.imbb.forth.gr/worms/

http://www.nature.com/emboj/journal/vaop/ncurrent/index.html
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Topopa Teyvoroyiag & "Epevvag, Ivetitovto Mopuakic Biohoyiag & Broteyvoroyiag
AEATIO TYIIOY
Hpdaxiewo, 5/12/2008

Epgovntéc Tov Ivetitovtov Mopuakig Broroyiag & Broteyvoroyiog tov ITE
OTTOKOAVTTTOVV £V0. VEO UMY OVIGHO PVijunG Kol padnong

[Ipdéopatn épevva oto Ivetitovto Mopiaxng Biokoyiag kot Bloteyvoloyiag tov ITE, ta
amoteAécOTO TG omoiag dnuooctevovtat onpepa oto EMBO Journal, éva amod ta mo éykvpa d1ebvn
EMIGTNLOVIKG TEPLOOIKA, PIYVEL Y10 TPATN POPA PMG GE £VO. GNUOVTIKO UNYOVIGUO LLE TOV OTTO10 TO
VELPIKO Vo pobaiver kot amofnkevel TANpoPopieg

[Mopdro mov | pvAun kon 1 pdBnon eivo amod Tig mo Bepeldong Aettovpyieg Tov eykePdAov,
elval TovTOYpova Kot amd Tig Ayotepo kotavontés. [log to vevpikd cuotnua propel va amobnkedet
TANPOQOPio Kot LETA VO, TNV AVOKOAEL;

Xpnoonoidvtag mg melpapatdélmo o vnuatddes okovArkt Caenorhabditis elegans, ot
gpevvntég tov IMBB T'dvvng Boyying kot Nextdplog TaBepvapdkng, amokdivyay pa, dyvootn tpv
dladkacio e TV omoia ta veEupika KutTopo pupilovy Kot TpOTOTOI0VV TV EXIKOWVOVIO TOVG OVOAOYOL
pe ta gpebicpata and 1o mepPaiiov. H ikavotnta ot Tov VELPIKOV KLTTAP®V Vo, LETARAAOVY TV
HETOED TOLG OMUATOIOTNON OVAAOYQ LLE TTPOTYOVUEVT) EUTEPI amOTEAEL TN BAGT TG LVAUNG KOl TNG
pabnong.

O Caenorhabditis elegans amotelel £va EPETIKO TEPAUATIKO GVGTILLO Y10 VEVPOPLOAOYIKES
peAéteg owbéTovtog £va amid veupikd cvotnua tov omaptileror amd 300 nepimov kKbTTOPO. ZVYKPITIKA,
TO VELPIKO GVGTNA TOL avOpOTTOV amoTeAEiTOl amd EKATOVTAOEG dioeKATOUIVPLO KOTTOPO. EmumAéoy,
GTOV VIULOTAON elval YvmoTd akOUN Kot TAOS GLVOEOVTOL LETOED TOVG O1 VELPMVES Y10, VO ONLLOVPYTIGOVV
TO GLVOMKO VEVPIKO KOKAM L.

O1 gpevvntéc Tov IMBB pelétnoay po cuykekpiuévn tpmteivn 1 omoio Asttovpyel oG KovaAL
OVIOV KOl OTOLTEITOL Y10, T GUVEIPHIKT EKHLAON T GTOV VIUAT®OTN. AVTO TO KOVAAL EVTOTILETON GE
GLYKEKPLUEVOLG VEVPMVES IOV EMKOVAOVOVV UE TNV OmeAeLBEPMON TOL VELPOIPPOCTH VIOTOUIVY Kot
pvOuilet T Aettovpyia ToVG. XTov AvBpwTO, 01 vELp®VESG aWTol TailovV CNUAVTIKO POLO GE PUVOLEVOL
ebiopov og voprkmtikd. Eniong, elvar avtol ot vevpdveg mov ekpuAilovtat otovg acBeveic pe Parkinson’s.

Etvar onpovtikd 61t yovidio mov Kodkomolovyv TET0Eg TPMTEIVES KAVAALD VTTEPYOLY KOl GTOV
dvBpwmo. Aedopévov 6Tt ot Bacikol unyaviclol Tov EAEYYOLV TN AEITOVPYIO TOV VELPOV®Y GTOVG
OVOTEPOVG OPYOUVIGLOVGS, CUUTEPIAAUPOVOUEVOD Kot TOL avOp®TOL, eivat Tapdpotlot pe eKeivovg 610
VNUOTOON, etvor mBavd 0Tt 01 TAPOUOLEG TPMTEIVEC-KAVAALN 1IOVTIOV CUUUETEXOVY GE dadIKOGIES
pnéOnong Ko Lvnung € o ToHg TOLG OPYOVIGLLOVG.

H xatavénon tov 51001kocidv outdv 8o eTpEYEL TV OTOTEAEGLATIKOTEPT OVTILETOTLION
acHevelmv mov oyetilovtal pe ammAeLn pviung 6mmg eival 1 vésog Alzheimer’s, n yepovtikn dvota, ot
GUVETELES OTY| VNN AOY® EYKEPUAKADV, OAKOOAIGLOV, KATAYPNONG VOPKOTIKOV Kot GAAES.

[ teplocoTEPEG TANPOPOPIES EMKOLVOVIGTE LE TOV:

Ap. Nexktapro Tafepvapdxn, Aevbvviiy Epguvav, (2810-391066; tavernarakis@imbb.forth.gr)

Zyetkd links:

http://www.imbb.forth.er/worms/

http://www.nature.com/emboi/journal/vaop/ncurrent/index.html
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Abstract

An important component of learned behaviour is the ability to forecast positive or negative outcomes
based on specific sensory cues. Predictive capacity is typically manifested by appropriate behavioural
patterning. However, the molecular mechanisms underlying behavioural plasticity are poorly understood.
Caenorhabditis elegans displays experience-dependent behavioural responses by associating distinct
environmental signals. We find that ASIC-1, a member of the degenerin/epithelial sodium channel
family, which localizes at presynaptic terminals of dopaminergic neurons, is required for associative
learning in C. elegans. ASIC-1 functions in these neurons to amplify normal dopaminergic signalling,
necessary for associative learning. Our results reveal a novel role of DEG/ENaC ion channels in neuronal
communication by enhancing the activity of dopaminergic synapses. Similar mechanisms may facilitate
synaptic plasticity in vertebrates.



